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Abstract
Purpose: Histology, the science of cells and tissues at the microscopic level, is an inte-
gral component of most dental and medical curricula and is often taught using both
traditional and novel computer-based didactic approaches. The purpose of this study
was to analyse the strategies used by dental and medical students when studying this
very visual and challenging subject.
Methods: Data were collected from 75 dental and 143 medical students, who had
almost identical histology learning resources at their disposal.
Results: When compared with their medical counterparts, dental students view histol-
ogy as a more difficult subject and as less relevant for their future career. Whereas den-
tal students, who are required to attend class unlike medical students, made more use
of in-classroom learning opportunities, they did not take as much advantage of out-of-
classroom resources. In addition, dental students reported a significantly higher ten-
dency than medical students to work together, rather than to study alone.
Discussion: Small differences in the dental versus the medical learning environment
associate with several observed differences in learning strategies that are adopted by
dental and medical students.
Conclusions: These differences should be considered when teaching the subject of
histology to dental or to medical students.
Introduction
Over the last 20 years, many novel electronic teaching tools
and approaches have complemented and, in many cases, sup-
planted traditional educational offerings, such as lectures, text-
books and laboratory sessions (1–4). This general trend has
also resulted in many changes in how we educate students at
the professional school level, including dental and medical pro-
grams. Histology, a traditional component of both dental and
medical curricula, is a subject that has experienced many such
changes (5, 6). As histology sits at the crossroads of the macro-
scopic and molecular medical sciences and serves as a bridge
connecting gross anatomy, biochemistry, pathology and physi-
ology amongst other subjects, it initially appears daunting to
many students, especially those who had no previous histology
experience. Histology is usually taught at the beginning of den-
tal and medical courses of study. An increasing number of den-
tal and medical schools teach this very visual subject using
modern technologies, such as recorded lecture videos, virtual
microscopy, online instruction and Internet-based learning
modules (7–9). A number of reports indicate that novel
instructional approaches are usually embraced by today’s stu-
dent population and sometimes result in improved learning
outcomes (10–15).
We recently analysed the choices made by medical students
at the University of Michigan in selecting between different
resources and adapting specific learning strategies during their
M1 histology component (16). Medical students were found to
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exhibit a strong tendency to abandon scheduled histology
learning opportunities (lectures and laboratory sessions) as the
semester went on and to increase their use of many electronic
resources that can be accessed without time restrictions (lecture
videos, an Internet-based virtual microscopy collection and
other computer-based learning modules). Medical students also
tend to study histology alone, rather than with other class-
mates. Resources that are interactive and give efficient feedback
are especially popular.
These findings raised the question of whether dental students
approach histology in the same way. The project described in
this paper investigated the choices made by dental students for
learning histology and compares them with their medical stu-
dent counterparts. As there are small differences between the
dental and medical curricula, the respective learning environ-
ments and the students themselves, we expected to find some
differences in how dental and medical students approach histol-
ogy, adopt specific learning strategies and select specific didac-
tic resources. These insights might help to create optimised
learning conditions for teaching histology to both dental and
medical students.
Methods
Structure of dental and medical histology
components
The University of Michigan Dental and Medical School curric-
ula are designed to complete the academic work for a D.D.S.
and an M.D. degree, respectively, within a 4-year time period.
The dental curriculum involves organ-system-based courses,
which are taught year-round for the first 2 years of dental
school. Histology is incorporated in six of these courses. Before
the systems-based courses, dental students participate in a basic
science summer course teaching the fundamentals of histology.
The lectures for the histology portion of all courses consist of
traditional PowerPoint lectures followed by a second Power-
Point presentation that focuses on a more image-based intro-
duction to the virtual slides that are offered on the Dental
Histology course website (http://histology.med.umich.edu/den-
tal). Dental students do not have the option to examine histo-
logical glass slides using real microscopes but are encouraged to
work with the virtual slides on their own time. The dental his-
tology component has 32 h of direct contact hours of instruc-
tions, either lecture or laboratory introduction. Students are
officially required to attend all lectures. However, attendance is
not documented or enforced for histology lectures. Video
recordings of the lectures are also available to all dental stu-
dents. Learning success and competency in histology for the
introductory dental histology course is assessed by a final,
pass–fail 50 multiple-choice question online examination. For
all organ-system-based courses four to five image-based multi-
ple-choice questions per histology lecture hour are included in
the course’s midterm or final examination. Only the first basic
dental histology course is offered on a pass/fail basis. All later
organ-based dental courses with a histology component are
graded on a 4.0 scale. Oral histology and pathology for dental
students are taught in separate courses and are not part of this
analysis.
The M1 year (first year of medical school) is organised into
multiweek, organ-system-based sequences and histology is
taught in eight of these sequences. The M1 histology compo-
nent offers 26 h of lectures and 21 three-hour laboratory ses-
sions in total. Most of the teaching faculty and the lecture
content are identical for dental and medical histology instruc-
tion. However, the medical curriculum contains several topics
that are not taught at the dental school, specifically, ear, eye,
endocrine, male reproductive and integumentary system histol-
ogy. Attendance of histology lectures and laboratory sessions at
the medical school is voluntary. Alternatively, students have the
choice to view histology lectures online and to perform labora-
tory assignments on their own time. Each laboratory session
begins with a PowerPoint introduction to the virtual slide
material (approximately 30 min) that is presented by a faculty
member and is equivalent to the laboratory introduction
offered to dental students. Subsequently, students have the
opportunity to work on their laboratory assignments in the
presence of histology teaching faculty members. During the lab-
oratory sessions, M1 students have some additional learning
resources available to them that are not offered to dental stu-
dents. These include a set of real microscopes for the viewing
of histological glass slides and poster-size, labelled electron
micrographs that are displayed in the hallways outside the labo-
ratory rooms. Only a very small number of medical students
make use of the opportunity to look at glass slides with real
microscopes (16). Similar to the dental histology component,
PowerPoint files of the lectures and laboratory introductions
and supplemental learning resources can be downloaded by
students from the Medical Histology course website. At the
medical school, learning success in histology is evaluated by
multiple-choice questions with associated images during weekly
online quizzes and a final online examination for each organ-
system-based unit. In contrast to the School of Dentistry, these
organ-based courses are on a pass/fail basis.
The purchase of a histology textbook or atlas is strongly rec-
ommended to all students at the beginning of their D1/M1 his-
tology component. All of the electronic histology learning tools
are available to students and faculty at the Medical and Dental
Histology course websites (http://histology.med.umich.edu/
schedule/medical and http://histology.med.umich.edu/schedule/
dental). Although in a different order, these websites contain
largely the same material. They allow the downloading of the
same histology resources (lecture handouts and various series
of PowerPoint and PDF files) and contain the same learning
objectives, laboratory instructions and links to the Michigan
virtual slide collection. The end of each organ-based web sec-
tion contains a number of digital electron micrographs (identi-
cal to the posters available to medical students) and sample
multiple-choice questions. The supplemental PowerPoint and
PDF file series include whiteboard histological drawings, which
summarise histology terminology and structures; summary
sheets (in PDF format), which summarise the most salient
points of each study subject in table form; labelled still shots of
virtual histology micrographs as PowerPoint files; ‘Review and
Look-Alike’ PowerPoint files that specifically address similar-
looking histological structures and tissues; and the ‘SecondLook’
PowerPoint series that provides students with a self-evaluation
tool to test their preparedness before quizzes and examinations
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and is also available as a computer tablet application (http://
www.med.umich.edu/lrc/secondlook/).
Structure of online surveys
This project received an exemption from the University of
Michigan Institutional Medical Review Board (IRBMED appli-
cation numbers HUM00048823 and HUM00076634). The
results presented in this paper are derived from two online sur-
veys that were administered to the University of Michigan Den-
tal School and Medical School Classes of 2015 following the
completion of their respective histology modules. The survey
items were initially drafted by the histology component director
(M.H.) whose experience in histology education and knowledge
regarding the various resources and study patterns common to
students at the University of Michigan, promoted content valid-
ity. The survey then underwent a careful review and editing pro-
cess. The involvement of a dental (S.J.) and of two medical
students (D.S. and L.W.H.), who provided significant input as
peers of the target audience, was key to this process. Further, a
faculty member with expertise and significant experience in sur-
vey research methodology (J.P.) also contributed to the review
and editing process. Seventy-five of 106 or 70.8% of dental stu-
dents and 143 of 167 or 85.6% of medical students participated
and answered the survey questions. The surveys were con-
structed using the Qualtrics online survey service (http://www.
qualtrics.com) and consisted of 19 question-sets for dental and
20 question-sets for medical students, most of which were iden-
tical in both surveys, specifically those used in the analysis pre-
sented here. For each resource, students were asked to describe
on a five-level Likert scale (‘Always’, ‘Frequently’, ‘Moderately’,
‘Rarely’, or ‘Never’; scored from 5 to 1) how often they used
each resource and whether their use of that resource increased,
decreased or remained the same over the course of their histol-
ogy component. A few questions allowed participating students
to enter text-based, open-ended responses. Demographic char-
acteristics and past educational experiences, like college major,
time since graduation and previous relevant coursework or
research experience were also assessed. Additional questions
focused on histology study habits, specifically individual versus
group study. Not all participating students answered all ques-
tions. The respective surveys were open for about 1 month and
non-responding students received weekly reminder emails. Par-
ticipation in both surveys was entirely voluntary, but was
encouraged by the random drawing of $70 cash prizes (approxi-
mately one for every 30 participating students). Prior to data
analysis, all survey responses were rendered anonymous by a
study contributor who was not involved in teaching histology.
Statistical analysis and other materials
IBM SPSS Statistics Version 19 was used for the statistical
analysis. We calculated descriptive statistics including percent-
ages, means and standard deviations to summarise student
response patterns for the various survey items. We used
two-tailed t-tests and a threshold of P = 0.05 for assessing
statistical significance. A commercial use license for the icons
used in Fig. 4 was purchased from psdGraphics, Columbus,
Ohio.
Results
Students’ assessment of histology as part of
their professional education
To assess the overall motivation of dental and medical students
to study and to learn histology, students were asked how rele-
vant they believe histology is for their future career as a dentist
or physician. The average score on a five-level Likert scale rang-
ing from ‘Not relevant at all’ (score of 1) to ‘Very relevant’
(score of 5) was 2.89 for dental students and 3.31 for medical
students (Fig. 1). This difference in viewing histology as rele-
vant and therefore important for the dental or medical profes-
sion is highly significant (P = 0.001).
After completing the histology component of their respective
curriculum, both groups of students were asked how difficult
they envisioned histology as a study subject before starting his-
tology lessons and after histology lessons were completed. Both
groups viewed histology as a difficult study subject before the
start of their histology component. On a five-level Likert scale
from ‘Very Difficult’ (score of 1) to ‘Very easy’ (score of 5) the
average difficulty score for histology reported by the dental stu-
dents was 1.97 vs. 2.72 for the medical school class (Fig. 2).
This difference of dental students judging histology as a more
difficult subject than medical students is highly significant
(P < 0.001). After completion of the histology component,
both groups of students viewed the degree of difficulty for his-
tology as medium, with an average score for the dental class of
Fig. 1. Perceived importance of histology for a career as dentist or
physician. The bar graph depicts students’ answers to the question ‘How
important do you think histology is for a future career in dentistry/
medicine?’ Students were able to choose from a five-point Likert scale
ranging from ‘Not at all relevant’ (score of 1) to ‘Very relevant’ (score of
5). The difference between the average for the dental class
(2.89  0.88) and the medical class (3.31  0.89) is highly significant
(P-value = 0.001).
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2.57 and for the medical class of 3.12 (Fig. 2). Again, this shift
of viewing histology as an easier subject than before instruction
had started is highly significant, with P-values of <0.001 for
dental and 0.002 for medical students. The difference in the
difficulty score between the dental and the medical class
decreased from 0.75 to 0.55, however, this difference remained
highly significant (P < 0.001) (Fig. 2). Interestingly, the dental
class has a much higher percentage of students who reported
that they had been exposed to histology/pathology during their
previous education or work in a research laboratory (51 of 75
or 68% for the dental class vs. 49 of 142 or 35% for the medi-
cal class).
Students’ study habits
A previous analysis of the histology study strategies adopted by
medical students found that most students choose to study
alone rather than together with classmates (16). Figure 3 shows
the answers to the same question given by corresponding medi-
cal and dental classes. The answers given by this medical school
class (Class of 2015) are very similar to those published earlier
(Class of 2014) (16). Although a majority of dental students
also reported that they ‘Always’ (score of 5) or ‘Frequently’
(score of 4) study histology alone and this study modus also
showed an increase over the progression of the dental histology
component, many more medical students reported that they
learned histology alone (a 4.11 vs. a 4.64 class average score
with a highly significant P-value of <0.001). When the question
was asked in reverse ‘How frequently did you study histology
with others?’, the responses from both classes again indicated
that dental students are significantly more likely to learn histol-
ogy in a study group when compared with medical students
(a 2.43 vs. a 2.01 class average with a P-value of 0.007). It
should be noted that these numbers reflect the self-reported
views of students’ own study habits. Not all students who
reported that they ‘Always’ study histology alone also reported
that they ‘Never’ study with others and vice versa.
Students’ use of histology learning resources
Dental and medical students at the University of Michigan have
access to substantially similar sets of histology learning
resources. Traditional delivery methods, such as lectures and
textbooks, are complemented by modern electronic media,
which include lecture videos, course websites with virtual micro-
scope images and various sets of supplemental PowerPoint and
PDF files. The overall pattern of learning resource selection by
dental and medical students is very similar (Table 1) with many
electronic learning tools being very popular and exhibiting an
increase in usage over time (Fig. 4). However, there are a num-
ber of highly significant differences between dental and medical
students in their usage of specific learning resources. As
expected, as lecture attendance is mandated at the dental school
and is voluntary at the medical school, dental students reported
Fig. 2. Students’ view of histology as a difficult/easy learning subject BEFORE and AFTER completion of the dental /medical histology component. This
bar graph shows students’ views of histology as an easy/difficult study subject. Students were able to choose their answers from a five-point Likert
scale ranging from ‘Very difficult’ (score of 1) to ‘Very easy’ (score of 5). Black bars depict dental students’ answers and the grey bars those of medical
students. The left part of the figure shows students’ attitudes as they remembered BEFORE they started their histology learning experience and the
right bar graph AFTER their respective histology component was finished. The differences between the answers for BEFORE versus AFTER the histology
component are highly significant for both classes (Dental class 1.97  0.81 and 2.72  0.88 with a P-value<0.001; medical class 2.57  0.82 and
3.12  0.88 with a P-value<0.001). Equally, the averages between the dental and the medical class for both BEFORE and AFTER are also highly
significant (BEFORE: 1.97  0.81 vs. 2.57  0.82 with a P-value = 0.001; AFTER: 2.72  0.88 vs. 3.12  0.88 with a P-value = 0.002).
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a significantly higher attendance of lectures and laboratory
introduction presentations than medical students (Table 1). The
previously reported tendency of medical students to abandon
scheduled didactic learning opportunities (lectures, laboratory
introductions and laboratory sessions) (16) was not observed
for dental students (Fig. 4). In contrast, dental students reported
that they increased their usage of most histology resources as
time progressed.
However, dental students reported less use of the histology
course website to study virtual microscopy images on their
own time (P = 0.0004) (Table 1). When compared with medi-
cal students’ responses, they also used the examination sample
questions at the end of each subject webpage significantly less
often (P = 0.0001). The least popular learning resource for
both student populations was a histology textbook/atlas. It was
the only learning resource that dental students reported using
less over time (Fig. 4).
Discussion
As dental and medical students at the University of Michigan
receive their training in histology by the same teaching staff
and are offered very similar arrays of learning resources, we
wondered whether the small differences in the learning envi-
ronment and in the academic curriculum would correlate with
different choices by dental versus medical students when select-
ing learning resources and adopting specific learning strategies.
Very few studies have used a comparison between dental and
medical students for revealing similarities or differences in their
attitudes, learning strategies and preferences of resource usage
(15, 17). Snelling et al. reported that dental and medical stu-
dents equally value many of the same educational resources
offered to them in a gross anatomy course (17). However, they
also found a few differences between dental and medical stu-
dents in their attitude to gross anatomy teaching. Looking at
the use of light microscopy versus digital media by dental and
medical students for learning histology, Schmidt recently
reported that both groups of students prefer electronic learning
resources (15).
We initially asked whether dental students differ from their
medical counterparts in their motivation to learn histology as
part of their basic biomedical science education. As a measure
for their motivation, both dental and medical students were
asked how relevant they felt histology to be for their profes-
sional career as future dentists or physicians. Medical students
reported histology to be significantly more relevant to their
future career than dental students (Fig. 1). This observation
agrees with a decreasing emphasis on teaching histology to
today’s dental students at many North American dental schools
(18) and therefore might reflect a more general view that his-
tology is not of central importance for a practicing dentist.
In addition, the lower emphasis dental students place on his-
tology may also influence students’ view of histology as a diffi-
cult or easy subject to learn. Both medical and dental students
reported that they believed histology to be a difficult subject
(Fig. 2), with dental students reporting a significantly greater
initial expectation of difficulty. However, a greater proportion
of dental students reported a previous experience with histology
or pathology (51 of 75, or 68% of dental students vs. 49 of
142, or 35% of medical students), which makes this finding
even more impressive. As might be expected, both groups of
students find histology significantly less challenging after the
completion of their respective histology education. Another
aspect that might have an impact could be a difference in the
academic preparedness between dental and medical students.
Indeed, the average undergraduate GPA of the medical school
class of 2015 is 3.78  0.18, which is significantly higher than
that of the dental school class of 2015, which is 3.51  0.29
(Independent-samples t-test: P-value<0.001 and t-value = 9.51).
As Forester et al. (19) reported a direct beneficial relationship
between premedical coursework in gross anatomy and histology
and students’ performance in medical school, the greater previ-
ous exposure to histology might counteract the effect of the
lower GPA average score of the dental class. It would be inter-
esting to find out how these factors influence test and examina-
tion results in histology by dental and medical students.
However, the differences in the order and the way examina-
tions are administered at the dental versus the medical school
make such a comparison less meaningful.
A majority of both dental and medical students reported that
they ‘Always’ or ‘Frequently’ study alone rather than with a
Fig. 3. Reported modus of studying histology either alone or in a study
group. The figure depicts the answers of medical and dental students to
the question ‘How frequently (on average) did you use the following
study habits (study by yourself or study with others) for learning
histology?’ Students’ answers reflect their choice from a five-point Likert
scale ranging from ‘Always’ (score of 5) to ‘Never’ (score of 1). The top
panel reflects students’ answers to the follow-up question whether this
mode of study increased, stayed the same or decreased over time. The
differences of the average answers to both questions are highly
significant between the dental and medical class (For ‘working alone’
P-value<0.001 and for ‘working in a study group’ P-value = 0.007).
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group of peers and that this study modus is more prevalent
over time (Fig. 3) (16). As it is documented by a number of
different studies, group learning in science courses using
advanced technology usually improves students’ performance
when compared with individual learning (20, 21). Therefore,
the strong preference of dental and medical students to learn
histology alone might be counteractive to their learning success.
Interestingly, significantly more dental than medical students
report that they participate in study groups for acquiring his-
tology knowledge and skills. One reason for the more coopera-
tive spirit amongst dental students may be rooted in the fact
that due to the compulsory lecture and laboratory attendance
policy at the dental school, they are spending considerably
more time together. The smaller size of the Michigan dental
class (about 110 students) versus the medical class (about 170
students) might be another contributing factor for favouring a
more collaborative atmosphere. It has been reported that larger
class sizes reduce students’ involvement in the learning process
and lower academic achievement (22).
Despite some quantitative differences, the overall use pattern
for specific histology learning resources by dental students is
very similar to that previously reported for medical students
(16). In particular, electronic learning resources that give fast
and efficient feedback are extremely popular with both groups
of students (Fig. 4 and Table 1). The least popular learning
resource for both dental and medical students is a traditional
textbook or histology atlas. When asked for the title of the
textbook/atlas used during their histology learning process, only
25.3% of dental students and 22.5% of medical students named
a specific title. This result supports similar findings in a recent
study by Ditmyer et al. (23), who found that more than 75%
of surveyed dental students ‘spent little time studying from
their textbooks.’
Despite these similarities between the survey answers given by
dental and medical students, there are several significant differ-
ences. As previously reported, medical students abandoned edu-
cational offerings that have a fixed time schedule, notably,
lectures and laboratory sessions, as the academic year progressed
(16). In contrast, more dental students reported an increase
rather than a decrease in the use of lectures and laboratory intro-
duction sessions. There is a significant quantitative difference
between dental and medical students in their self-reported atten-
dance of lecture and laboratory introduction sessions (Table 1,
Rows 1 and 3). These differences are most likely a result of the
different attendance policies at the dental and the medical school,
respectively. All Michigan dental students are expected to be
present at all scheduled lectures and laboratory sessions. In con-
trast, most educational events of the first year Michigan medical
curriculum have no attendance requirement. Both classes have
access to video recordings of all lectures, and, interestingly, den-
tal students reported greater use of these recordings despite their
higher classroom attendance. It has been argued that compulsory
class attendance might have a detrimental effect on students in a
higher education learning environment (24). However, this does
TABLE 1. Quantitative comparison of the overall usage frequencies by dental versus medical students for specific histology learning resources. This table
provides descriptive statistics (means of overall resource usage and standard deviations) summarising student responses to the survey items regarding
overall frequency of use for 12 specific histology study resources (13 items for medical students as a faculty-guided laboratory session was not offered
to dental students). The means in column 2 and 4 represent students’ overall reported usage of this resources as encoded by 1 = Never; 2 = Rarely;
3 = Moderately; 4 = Frequently and 5 = Always. Higher means indicate greater reported use of this resource by all survey respondents (N in columns
3 and 5). As not all survey participants provided an answer, N varies for the reported usage of a specific study resource. Column 6 shows the difference
of the class average mean between the dental and the medical class. Columns 7 and 8 contain the statistical analysis for the usage differences between
the dental and medical class, t-values and P-values





Mean difference t-values P-valuesMean N Mean N
1 Attending the lectures in person 4.27  0.96 75 3.88  1.19 142 0.39 2.45 0.0152*
2 Viewing of lecture videos 3.43  1.05 75 2.87  1.41 142 0.56 3.02 0.0028**
3 Attending laboratory introductions in person 4.09  1.07 74 3.25  1.44 142 0.84 4.42 0.0001**
4 Studying the laboratory introduction
PowerPoint files independently
4.18  1.01 74 3.73  1.37 142 0.45 2.49 0.0134*
5 Attending laboratory sessions with faculty
help in person
– – 2.46  1.37 142 – – –
6 Work on laboratory assignments on own time
(course webpage with virtual microscope images)
2.97  1.16 75 3.63  1.36 142 0.66 3.57 0.0004**
7 Use of Whiteboard Drawing PowerPoint files 2.79  1.29 75 2.69  1.54 142 0.10 0.48 0.6316
8 Use of Summary Sheet PDF files 3.39  1.29 75 3.20  1.44 142 0.19 0.96 0.3394
9 Use of Labelled Micrograph PowerPoint files 3.09  1.32 75 2.52  1.52 141 0.57 2.74 0.0066**
10 Use of Review and Look-Alikes PowerPoint files 4.01  1.22 75 3.92  1.28 142 0.09 0.50 0.6172
11 Use of SecondLook Self-Evaluation PowerPoint files 4.77  0.45 74 4.94  0.31 142 0.17 3.26 0.0013**
12 Use of practice questions in online course website 3.36  1.28 75 4.18  1.08 142 0.82 4.98 0.0001**
13 Use of a histology textbook 1.81  0.98 75 1.37  0.81 142 0.44 3.53 0.0005**
*Statistically significant P < 0.05.
**Statistically highly significant P < 0.01.
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Fig. 4. Overall usage of different histology study resources and reported changes over the progression of the dental histology component. The monitor
icon on the left indicates electronic histology study tools, such as lecture videos or downloadable PowerPoint files, and the clock icon marks
educational offerings that are restricted to specific times, such as lectures and laboratory introduction sessions. The right panel depicts the reported
overall usage frequency of specific educational resources as selected on a five-point Likert scale from ‘Always’ (score of 5) to ‘Never’ (score of 1). The
arrows in the middle panel specify the percentages of students, who reported an increase or a decrease of the use of this resource over the
progression of the dental histology component. N = 75.
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not appear to be the case for the majority of dental students.
When asked to list the three most valuable histology learning
resources, 55% of dental students named ‘attend lectures in per-
son’, compared with only 35% of medical students. Thus, it is
possible that there are dental students who would otherwise
choose not to attend lectures in person, but in fact derive great
value from the requirement to do so. With the increasing avail-
ability of lecture videos, it is a matter of intense discussion
whether lecture attendance is an important factor in higher edu-
cation (25). However, there is good evidence in the literature that
lecture attendance has a significant positive impact on students’
academic performance (26, 27).
One unexpected finding of the survey was that dental students
made little use of the Dental Histology course website (http://
histology.med.umich.edu/schedule/dental) (Table 1, Row 6).
This finding is especially surprising as multiple studies report
that students embrace Internet or web-based instruction at the
dental and the medical school level (7, 8, 28–31). The underutili-
sation of the dental histology course webpage may be an unin-
tended consequence of the school’s required attendance policy
which might raise an expectation by the students that most
learning takes place in the classroom or the laboratory. Further-
more, as dental students are required to attend lectures and have
extensive laboratory assignments, they have less free time during
which to peruse the website. Informal discussions with many
dental students lend some support to the former assumption.
As this study only analyses one dental and one medical class,
one might question whether these two classes represent general
student attitudes. However, in our longitudinal comparison of
three different medical school classes, little year-to-year varia-
tion between students’ responses was observed, and we are
therefore confident that the data presented in this manuscript
are reasonably characteristic (32). One limitation of this study
is its reliance on subjective student answers for some of the
questions using a Likert scale. As a result, the numbers are
more representative of trends rather than exact quantitative
measurements of actual students’ behaviour. However, the data
presented here agree well with casual observations (e.g. lecture
attendance) and with many informal conversations with indi-
vidual students.
This analysis is based on the educational environment and
the situation at the University of Michigan. Although the cur-
riculum, the range of instructional material and the characteris-
tics of the student population may differ at other educational
institutions, many of the specific elements are likely to be simi-
lar. Therefore, this analysis should be helpful for improving
teaching strategies for histology at a broader scale, for develop-
ing more effective didactic resources, and for better serving
dental and medical students.
Conclusion
This comparison of attitudes, study strategies and usage of dif-
ferent learning resources by dental and medical students for
learning histology during their basic science education yields
some interesting insights into how different populations of stu-
dents make choices about their study habits and how small dif-
ferences in curricular policy may influence these choices.
Dental students think of histology as less relevant for their
professional career than medical students, and they also view
histology as a considerably more challenging subject. This sug-
gests that different approaches might be needed to successfully
integrate histology into a dental versus a medical school curric-
ulum. When looking at the choices students are making
between traditional and modern electronic resources, it
becomes clear that both groups of students gravitate towards
electronic tools, especially those that give quick and efficient
feedback. Although the compulsory attendance policy at the
Michigan School of Dentistry correlated with more students
attending scheduled didactic events, it might influence students’
motivation to use out-of-classroom learning opportunities.
Therefore, the benefits of such policies need to be carefully bal-
anced with their potential disadvantages.
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